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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication(s) filed on 05 September 2008 . 
2a )□ This action is FINAL. 2b)|3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Clalm(s) 1-4 and 1 1 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) IEI Claim(s) 1-4 and 11 is/are rejected. 
/)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 03 December 2004 is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 
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2. n Certified copies of the priority documents have been received in Application No. . 

3. ^ Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
September 5, 2008 has been entered. 

Examiner's Note Regarding the Following Rejection 

The claims have been amended to include a recitation pertaining to the 
magnitude of the RF power. This new limitation is addressed at the end of the rejection. 
Otherwise the rejection is exactly as set forth in the previous final Office action. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent 5,456,796 issued to Gupta et al. (hereinafter, Gupta). 

Gupta teaches ramping up the power level in a plasma reactor (abstract; Figure 
2b; column 3, lines 6-38column 2, lines 44-45). 
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Gupta teaches a plasma etching method wherein a gas that is inert for the 
substrate is injected into the reaction chamber and the power of the plasma excitation 
electromagnetic wave is raised progressively until the appropriate nominal power is 
reached, thereby forming an inert gas plasma, which would progressively heat up the 
plasma chamber's leakproof wall of dielectric material. Gupta teaches Injecting a 
reactive gas into the reaction chamber to replace the inert gas and to perform etching 
by the plasma of the active gas. Note the following excerpt from column 5: 



Hius, it is preferred 
when practicing tbis embodiment of the present invention 
for these applications to initiate and slowly ramp the plasma 
power level in the presence of an inert gas, such as Argon. 
In this way contaminants are not agitated by the plasma 
ramp and contamination is minimized, as taught above. 
When the plasma is at its fiili power level (indicated by 
numeric designator 23 on FIG. 2b), the flow of inert gas to 
the reaction chamber may be stopped and the desired 
reactant gas is introdoced into the chamber. 



Gupta does not explicitly teach an inductively coupled plasma process wherein 
the substrate is biased. 

It would have been obvious to one skilled in the art at the time the invention was 
made to carry out Gupta's method in an inductively-coupled plasma apparatus while 
biasing the substrate because Gupta states, in column 2: 



The present invention has 
application ia any plasma tool, such as those that are used in 
deposition, etching, or in-situ dry ci^n processes on a 
chemical vapor deposition ("CVD"), etch, or physical vapor 
deposition ("PVD") system. 



And in column 4: 
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55 Thus, specific details of reaction chamber constraction and 
electrode arrangement therein; actual RF signal generation 
and control, and plasma frequency/power levels are either 
considered well known or a matter of choice. 

It is expected that the present invention will find broad 
65 ^plication in any process chamber employing a plasma as 
part of a process step. 

Furthermore, the examiner tal<es Official Notice that the biasing of the substrate during 

an inductively coupled plasma process is an extremely common mode of plasma 

processing. Therefore, in view of the above noted teachings of Gupta, it is likely that 

the skilled artisan would immediately envisage the claimed mode of plasma processing. 

Gupta does not teach progressively increasing the plasma excitation power in a 
manner to ensure that the thermal shock applied to the leakproof wall remains below a 
wall-destroying threshold. 

It would have been obvious to one skilled in the art, at the time the invention was 
made, to operate the plasma apparatus in a manner that would not destroy the 
apparatus. 

Gupta does not teach progressively establishing the plasma excitation power at 
the beginning of a reaction chamber's operation following a period of inactivity. And, 
Gupta does not teach the plasma process comprises a succession of etching periods 
that use fluorine-containing gas and passivation periods that use an etching passivation 
gas. 

It would have been obvious to one skilled in the art, at the time the invention was 
made, to use Gupta's method when initiating the plasma for any plasma process. 
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including one at the beginning of a reaction cliamber's operation, following a period of 
inactivity, and including a plasma process that comprises a succession of etching 
periods that use fluorine-containing gas and passivation periods that use an etching 
passivation gas because the benefit of reducing or eliminating wafer contamination by 
avoiding stirring up and circulating particles within the reaction chamber (column 3, lines 
6-15) would be realized during any plasma start-up, including a plasma process that 
takes place following a period of inactivity and including a plasma process that 
comprises a succession of etching periods, which use a fluorine-containing gas, and 
passivation periods that use an etching passivation gas. The examiner takes Official 
notice that the Bosch process, which is a well-known and widely used plasma 
processing technique, comprising a succession of etching periods, using a fluorine- 
containing gas, and passivation periods using an etching passivation gas. 

Gupta does not explicitly teach ramping the RF power to a level of 3000 W - 
5000 W. 

It would have been obvious to one skilled in the art to optimize the power 
conditions in a manner appropriate for the process being carried out as Gupta 
recognizes that plasma "power levels are either considered well known or a matter of 
choice." As Gupta teaches ramp rates as high as 2000 W per second and states that 
"the actual RF power level achieved at the end of the signal ramp-up is a matter of 
choice", the claimed 5000 W power level would be obvious to one skilled in the art as 
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this would be reached in only a matter of seconds when using the ramp rates taught by 
Gupta. See the following excerpt from column 4 of Gupta. 



Is the iavgQJioa, the RP geseratof is di&seiii to opcraic at 
m indtistry sliindard ireciiiency of 13.56 Ml-iz, aitlwugb 
other frequejide* may be used. Tfis RP geasF3.tor may be of 
arrv tTO£ capataie of generating hiah oamut ixiwer levels: of 



tip to 1200 watts or tsiore in a controlkble ftssiiios. En the 
prc'-lKrrraJi embotlimiiTil ot the iaweatioa, the RF gaaerator 
tmip rate is a fcnctioti oS Xkt rate at which a drive, sigual 
(whicb may be s ddve voJiage i>r a dri vi; current depeMiag 
upon She me&od of operation of the RF geacraSDf) is 
supplied to tbe RP geiieTator, The drive s^ignal it-; pro- 
^aaanesd io & fast rsmp {pmduchig m RF genergtor oatput 
^ a fate of 50{?"20{)Q watts/sscoad) lar a slow ramp (inro- 



55 Thus, specific details of leacUon chamber coitstrticiion md 
eJectrode arrattgeaieat thersm; actual RF sigtud generaJion 
aid cottm>U s M plasma fVetttteacy/powsf levds m either 
co«sid»rad wdl knowa or a m&itcx- of choice, Additionall.v, 
it sftoma be noied t hat ttie actual Rl* stqwct level achieved 
at &fc end of the sigtial lamp-gp is a tnattcr of choice as tMs 



embodintettt of the iaviaitioa is pnmadlv coacsmed witii the 
me at which RF iscrg3sc> aiid not with iha ulttmte levd of 
RF power. 



Response to Arguments 

Applicant's arguments addressed the newly added limitation pertaining to the 
magnitude of the RF power. Applicant argues Gupta teaches a maximum power of 500 
W. The examiner disagrees as Gupta teaches using an RF generator capable of output 
power levels of up to 1200 W or more (column 4, lines 156-18). Also Gupta teaches 
ramping at a rate of 2000W per second. Lastly Gupta acknowledges that the ultimate 
power level attained is a matter of choice that is well within the level of ordinary skill. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to Allan Olsen whose telephone number is 571-272-1441 . 
The examiner can normally be reached on M, W and F: 1-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Allan Olsen/ 

Primary Examiner, Art Unit 1792 



